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13. #JR*uN*#. 1 ^^r^-, *t « J* *Ml£#-£-, — 

14. *«*L*J*4S.13W**, *t«t*^«lifet*Jls*t**4fc#, iL* 

15. 4*ffi*uH*jfc 1 ^55r^, &*^mM%iMs&if$L&tfi&g-tt®& 
n 5 £'J ^ 120 TC . 

17. #-W*L#J*^l 1 ^>7^r, «^r*x£&#*s^l| 83, 

A. ^ 3£(b)# #-i£>& t o 

18. 1 tf39r&, «^&i£kte#0J& # * -f^ W * ^ 

19. -£«81jM<I*4U £t£pH2.5 - 12 T*t%f/%sk4f%&<, 

6\T o 



»»A^*fe«ir*^A.*^»*^*.jii^<M si t ******** 

Mtitt, 4fcJH*L**fc*. I. D. Rattee , In C. M. 

Carr(Ed.), "fir« Axjfc4fc^ M , Blackie *^-tJk*Xt?t, ;&4*#r^, 
1995, p.276 o 



A o 

*j"flML4Hft, W ft . « *» PCT t * No. PCT/US 

95/06815 PCT/US95/06816 . No. 0504005 T ffi 

& 6.5 ** 8.0 3lI*Jft pH J£B8^^«4frjfefe. 
Saunders f 1 , itlUfc*!*, ffrJt, 1964 , p.10 ff T 

H >M-fl t # * Jfit*r No. 6-316874 T &ft — *t*>F&, 

A ft ft, il^Slffif-^^-fro 

WO 91/05839 ^ffT|L4fc*^lt|L4fc4&*^«»«4frlfe#*4#^ii. 
#fflft Q 

^%LW7$&.—WtiL%J$i% Mink, i%7r&tLte(a)&fL&— 

sum*, «m&. it*.*, -aui^ 

MUU Ci„i8-&ft£t&« Cl-18" 

ft Ci-w-:^*4UkA4St£ftAftft; *»(b)£*.ft*.t Jfl(i)£i4Ubft.S*'A 
«, ib it|L4fc«r^4t A(ii)^^«. W — # A £ ##*4fc<Mfr A***4fc 

SJIA^MJAitftft*, If*, M^lfi. 



i*4Mbt.*M*ltJittt. &%~^VL&¥}$k&7r J & 

3fiT2, 3 *4>M?4Mr:. it*-*-, --*^!P**4fc^**^ilt4b^#*4 

«t*> «t-fe, ^ff-E^Tft, chrysene, 

•*nft> •SI*, -51'*, -I^l'*, t&*p* # 

iDt£, nl-fe, 4b If, «8Hk *£*K nbnfe, 

^r^*> 

^&^(^^fH-f-): ^^fe-jK. fi^^^^o 
3, 4-— C,ft4MMfc. 



2-^^-1, 3-^-&&~£(2, 6--=:^>f 

2, 6-— JL&'rt'Jt, 

1 -N- V &.*$&fa&-4-M t &%L , 

l-T*-2-^-4-b-^ &£4&A-*(2-*UM-&*- ^Jt^-^), 

l-T^-2, 4--4UM£(2, 4-^.JL^T St), 

1- &4UE~2, 3-~4Ul~:£(2, 4-— -jUMECtt), 

CfL^-2, 4-~.&&-;£<2, 4--#^ML*-C-i*), 
1, 3--|66^2-f**:(2-'P*.fi| 

1,2, 4-=-£&£, 

1, 2, 4-iL&&.5- V**(2, 4, 

2, 3, 

4, 8-^j£&&^-l-3S-&, 

6, 8--^^#^-2-^^, 

1, 4-^Jfe, 

2, 5---H£-¥:fc, 

2- A.^-l,4-^», 

l,3-:£-J&, 

4-iL^Jsj^g^, 

1, 2, 3-3M-#(l, 2, 3-^^S^), 



1.3- *- 

1, 2-*- 

3- jfe&-«ft«fc, 

2, 3-— -SUM^I* 

2, 4-— JLSj£T&, 

3, 4---*UM£¥ifc, 
3, 5--#«^T^, 

2, 3--^^*^ fig, 
2, 3-— Jt&^T&^S, 
2, 3-~.&&£ V «t* n m , 
2, 4-^^*T^¥fiS, 

2.4- — 

2, 4--# i *.*l 1 f^*W», 

3, 4--4UM£ 1 FA 1 f », 

3, 4-— #,^*TA^ag, 

3, 4--tl-^f^Si8, 

3, 5--M$ftfS, 

3, 5-— JtUj^g^fig, 

3, 5-— i5fi8, 

N, — T*A~3, 4-— iMMEVfcttlfc, 

N, Cj~-3, 4-— 

N, N-— i**^-3, 4-^4Mf^Sfelf, 

N, T^-3, 4-— V ASfcJfe , 

4- H>ft-l-3l^, 

3, 4--|fe*.*.V*, 
«*^_2-^-^^, 



1, 2, 3 

1- #J^MUfc-4-#*<S Si), 

4, S-~&3L&-2, 7-~*£&(43-£l£), 

4-^1-^^ &(P ABA), 

54M^l-<£&-3-4tlfc(M A), 

2- ^-3, 6-->*tg£(R *t), 
1-H&-8-3W-2, 4--#i£(£*'«), 

J A, 

Bon Sfc, 
^S^AS, 
*MtX 9 , 

AS OL, 
H-g^ AS PH , 

AS KB , 

AS BS , 

AS D , 
H-S^ AS Bl , 

* 3CI 14640(4^X4t B), 
4-4L&-5-&&-2, 6 |^-*£i&(H ft), 



RR2£« 1(CI 11285), 

1, 5--^.^^, 

2, 6-~m&&, 

2, 3--^L^, 

2, 3--JLS^, 

1, 5-— JMM^, 
1, 8-—-^^^-, 

4--IL8^#g£, 
¥-S^3-i^^#g£S§, 

£^-4--ILS^#g£S§, 
^^-3-#J~#-&g£SS, 

4-Jl^^u®h 
4-^^^ugfr, 

4, 4 , --^# 1 ^--^^^u^.Sg, 



N,N-— ¥£-1, 4-:£-JBr, 
N, N~ £..£-1, 4-^— Jfc, 

1 , 

2- # 4 J^ , 5t, 

3- &4UM*, 

4^MM* G, CI 11920), 

^f^lB, CI 26110, 
#*££7B, CI 26050, 

l,2-=.&&£tt, 
1-£J&(1--£1&&), 

2, 6-^-&&-ftft, 
3-&#J^«*«5l:(>£&SkJ5r), 



•*-5t-3-|gji&(*Ji&), 
4fcJfc#J#l, $##GG, CI, 14025, 
^T^^rA, ^ttX 48, CI 65005, 
*JftM*,WAN, MX 52, CI 15711, 
^ 6BN, CI 15705, 44i4ML* R , 

4Mfe*X 11, 4 T, 

MX 1, CI 20470 , 
l,4-~^Jtg 

4-^#J:^, 

-fc*t«?,6, 7--|^jg.^\ 

48- 2B 176, CI 1657 , 

2R 29, CI 16570 , 

FB M£t 14, CI 14720 , 

2,6-=:&£.*£.Jt.tt, 
2, 5-=ilfUM£, 

2-^-4- &>fW^, 

2-T4t£~4Jf.&£jfc*', 

*4^it'W35-*t«-f *fc^«.^4frJt^*.**, 0.5:1 
*l* 200:1 , 5:1 4 20:1 & W#*/4Mfr*fc* . 



fate £ jft.4fe)4J% £ jMI * s±fL^4fr*»-li^i| & ^(i£ ^ 

1" ) i± # S|(EC 1.11.1.7)*- -ft i±H4fc#*, fcl*»&>ft-(EC 
1.11.1.10), &<ft-(ECl.l l.l)**i*>ftiifUfc##(EC 1.11.1.8). 4UBl*4Mfc 
H^^^g|aM(<a-F^^)^^:^:#L^g|(EC 1.3 3.5), ;i &S^f£S£-(EC 
1.10.3.1), SMKEC 1.10.3.2), 4p4UMW#.4&*(EC 1.10.3.4)*- 
8|(EC 1.10.3.2)o Wf-*J^il*^.li^^^>5r*^:^J^^L^« &** 

££:&«JU jM**** £21$ 

&, Scytalidium. . t , 

S^>^j£tlT££#F^£4fc&##j: Humicola brevis var. thermoidea, 
Humicola brevispora, AJ^Jfc^ thermoidea 3t*t, Humicola insolens fa 
Humicola lanuginosa Thermomyces lanuginosus), Myceliophthora 

thermophila, Myceliophthora vellerea, Polyporus pinsitus, Scytalidium 
thermophila, Scytalidium indonesiacum fa*£#t&% fa* i^^S^^T 
4i#4^J# J fe^#^:#, *j *» Scytalidium acidophilum, Scytalidium album, 
Scytalidium aurantiacum, Scytalidium circinatum, Scytalidium 
flaveobrunneum, Scytalidium hyalinum, Scytalidium lignicola fa 
Scytalidium uredinicolum . «j£4MLT«^£&*A##4fe4&#3fc*f, W 
**3%>iL$r 21 1§ , Polyporus alveolaris , Polyporus arcularius, Polyporus 
australiensis, Polyporus badius, fit 31 M <, 4- ^- £ ^ M , Polyporus 
ciliatus, Polyporus colensoi, Polyporus eucalyptorum, Polyporus 
meridionalis, £ 31% , Polyporus palustris, ^ 3L % , Polyporus 
rugulosus, # £ 31 H , $ 3^%fa Polyporus tumulosus 0 &2Mt£jT 

ft m*&&!*&n« itfti^m^yxA^ iM(Ti)^ 

Tl 4*&^Ji^a)JL4MNt. 



MJfc&M,. ^#4. >£-J&®JU Arthromyces , -f-fcJR 

^JU Ulocladium , Embellisia , &3&4it. Dreschlera, ##JA£#& 
(DSM2672), Humicola insolens , Kft.*^ 5&&*£-3&$(IFO 6113). # 
#$4M£&> ic8B^4fe-^t^., Arthromyces ramosus(FEKM P-7754), **l & 
^ > Ulocladium chartarum » Embellisia alii A Dreschlera 
halodes » 

m/cras/wrMs(IF0 8371), 

-fc M><¥, Phanerochaele chrysosporium ( 4* NA-12) A # & ^ ( *» 
PR428-A)o 

jtitit«4j|.ft fi.**-f#^-«*n, H*LJfe #~*4 
— &VLi&&}*®n tLte&T&gLn n&info, (ifo 

12382), S£ * ® (ATCC 23965) Streptoverlicillum Verticillium 
ssp.verticillium . 

* , &ifc^*»*fe.M*L'h^ : 4fc#«(ATCC 12905), ^T&JI&JBr^mJfS, 
^ ^r. £w 0 , Rhodomonas palustri, $1 ^ i§ , Pseudomonas 
purrocinia(ATCC 15958)^1 (NRRL B-ll)o 

B.C. Saunders R?Ji pp.41-43 t*J * 7 ^fUMfrfM-fc 

^ o 

iL*ltt*5ii.T*JR^iL««ttt.ia^*«4i/ t **. FEBS i|/ft, 

1625,173(1), &.m3£*k%L'k%}%, 1985-^2^, pp.273-278, # Je.#£ 
$h&^26, 1987, pp.158-163, i#*t^ii.#- 9(5), 1987, pp.357-360, il & 
326, 1987 ^4 H 2 n FEBS iifs 4270, 209(2), p.321 , EP 179 486, EP 
200 565, GB 2 167 421, EP 171 074 *>$Llk£.%l4t% 50(1), 1986, 
p.247 o 

pH&% 2.5 2>\to 12.0 fcmfttfc&tfjtij:, 
&&to 4 *l to 10 1*3, 4.0 #J ^ 7.0 1*1**^ 7.0 *J #5 

10.0 fimfto T«StS±ff*<tA*A4fr^*.^*l*^l^*.^*St#«^, #J 



■h, R.E.Childs W.G.Bardsley, £4Hfc#£&, 145, 1975, 

pp.93-103 t^*£# ARTS *J&& 0 

J-H&SMlT « £L « T ^ 4. , i£ 7f &r & Si T 4U£tf * 

*t ^*ttJ$^i&tfiM4 DNA JM^XiftJ* 

fc&t&mz&tf] DNA >f T« Jk&tf]#$i>tfj DNA o 

CMfrtflfc*!** — cDNA iMk 8 $L^&(4*i? « 

fa, &^M,ft%feX%L£-%itf}&m& EP 238 023(Novo Industri A/S #»)t 

ntfjnfo* &&fM7T&^U5L&%an*&Mmt, W*>3&3t#. T.Maniatis 
f% ^IfejT-f*. 1982 #r^i£#:$r>£- 0 

itit#^^r^(^E T.Maniatis 4f, 1^ Ji^T^ifc-fr^it DNA J?H#1 



^'J^tf 0.01-lmM 

&jtlm&*<J5Mn80 r, *«sfe*& 15 J>J#* 70 TC; pHfeEM:** 
2.5**** 12, 4*** 10 £tt&#&K^4.0 * 7.0 

iL ^ 7.0 « # 10.0 o &J8tt.f-6.5ftpH (W4*pHfc®% 3 - 

6, £^14-6, 4.5-5.5 ) il^^8.0^pH ( pH & 

®# 8 - 10, #.i£#^8.5 - 10, |L^^^:9 - 10 ) . 4*A*-*#A, 
ft &$Mihir&& pH A-T- 6.5 f- 8.0 T^M^l^^jM m 

pH6.5-8.0 T^#^^=R^Ji^^&^^ . £^:#.&<Hr 

#^4>i&^'li#I(10mg-5g/l)^^vi'J^igi^t, it^g^ ^fg- , 
45*»4fcft-?-(0-3M, 25mM-lM), fc-fe^^flL-f ) 

l^c^^^m, ate,**** JM- jfcc-#ibi*, H3£^*t(0- 

50g/I , l-500mg/]) o 



¥j&-*?mm&thtf)$L; & *> *» & &*> n- 

^^^^fe^^^L*^#, 2,4,7,9-W C*.-5-**-4,7-=. 

*l^>L*r|| jBL-^, > J^(^ 2L^g§ ^£^.51 i£,i*&gg), ^#U££(*> 

to Jf^l^^^^c WO 95/01426 t^^*4**.4b 

^4&T±# £i&Mfr#y£*l.o >fc*K W094/12619 W094/12621 

£#&&#T&teT*&iliL;M'J Jfl ^££>lfcMfc. 530nm 

*t*J* frft&tf-Tt: 19^M 23.2mM 

&^>t>&(pH5.5),30 "C, VXJLl fr¥?JL&.nn o — ^*##-4£(LACU)jMt 

it4Mfc£.##4&#r*:£#iM:: 0.88mMi±4Mfc3L, 1.67mM 2.2'-i£fLi- 
^.(3-C^^#'*»*#-6-^^SI), 0.1M >^l£ik^>t>&(k^ Triton X 
405(1.5g/1000ml)), pH7.0 , 30 "C T^1T,£ 418nm *t*'J £ £>Hli(ABTS 



tfj iff & &i£%L& 3.61/mmol*mm) 0 

# 5mg A"), tf-T*— #(«*B"), 

**( a C»))*» 5mg * — #4fc^#(«-*-IfrrD"). a-^S^("E")^4-a>Rfgl 

»-( tt P»)(* lOmg £4£t#£ — #&&lk*iL1f * — 
10ml 0.1M K 2 HP04^^^^(pH 7.0) to 71.7 LACU/ral ft>M 

Polyporus pinsitus i*-fi^("PpL)(flb*^*« «#^*t««, ^^.^^ CBS 
678.70) 4,A^T 690 LACU/ml fctktft Myceliophthora thermophila *&S| 
("MtL")(^*^*« $*f"fc*t # CBS 117.65)$ n%-#l%L*%L 

10 LACU/ml *£*fc. 
Test Fabrics Inc.(Middlesex ,*r>**)#*ltt£#f#L*##A, 

ioA(4xiocm)4M&*t*me t . 

|tft#^J|UB*ii£#*:R*f##*. # 4.5ml lmli^S^ 
30 # o 



1 





X^f A 


A + D 


A + E 


A + F 






i££& 










A 


B + D 


B + E 


B + F 






i£j£& 







4L 3 





x# c 


C+D 


C+E 


C+F 













^%&&ZL&W&iftfrfr Polyporus pinsitus i&5|#>£T4^#:l£-t^ 
o VA Myceliophthora thermophila i^-S^Jt # A $A &J ^ * 

2 

^Lpr^€4i*r^^#-0-tf*^("LOM")t, pH4-10 tlm ft 30 T# 
1 #r^i#4^(#^>^ Test Fabrics Inc.3t##);^*t 

^f-t(#^ 526 , 7cmx7cm)*» JUfc#£5r + -€(#< 530 , 7cmx7cm)o 

5ii±jE^^>& A(0.1M H3PO4, 0.1M CH3COOH , 0.1M H 3 B0 3 )^^>^ 
B(0.5M NaOH)£-£Hcl#j pH 0.1M ¥j Britten-Robinson M^^^o 

%7ffllT pH 4, 5, 6, 7, 8, 9 10 #r^?t # 806ml, 742ml, 

706ml , 656ml, 624ml, 596ml 562ml A ti\ B ##MJ 1 ft „ 

0.5mg/ml ^-4Ut***»fil-*-***fl^# 
aM*J"J 75ml *tt^t^t. pH . #75ml 

4**>i^fc^#&Sifc)&^A-8- 150ml #fc>t^ffc^4fr)&^$fc>fc, ##it^3t 
LOM t - 

*J|Lta£f-#**;fctti*Jfctt#.:fctt#.#. 690LACU/ml 
Myceliophthora thermophila i&g|("MtL")Jfj ^ 300LACU/ml 
y£.[i 0 pH(l& pH7.0 2 LACU/ml #ji|o 

IMta^^ffi, £pH7.0T, i^J^^t^-^0, 1,2*» 4 LACU/ml tftifc. & 
LOM ^^^LOM to >^30TC, 42 RPM T 1 >b , ffjL 
LOM o RiH-*«fc^t fl**-**^*-***^ 15 -f- 

ColorEye 7000 &**J* CIELAB tt. £4L 4-7 t^&7 
CIELAB M^-o 
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2LACU/ml) 







pH 4 


pH 5 


pn u 


nH 7 


pn o 


pri y 


_t_T t i-\ 




L* 


4I.57 


28.21 


20.25 


14.73 


18.94 


35,06 






a* 


2.71 


1.24 


0.43 


1.63 


3.56 


-1.92 


1.79 




b* 


-0.75 


-2.09 


-5.76 


-5.84 


-17.52 


-14.05 


-4.28 




L" 


18.46 


16.05 


15.04 


14.19 


15.47 


31.44 


13.84 




a" 


2.32 


1.01 


0.88 


1.83 


2.78 


-3.05 


2.97 




b* 


0.09 


0.S7 


1.03 


1.53 


-1 1.43 


-13 27 


7 06 










As 


















1 














(an 


- 


pH7 ) 












0 LACU 




1 LACU 




4 LACU 








L' 


54.97 




14.52 




14.27 








• 

a 


1.48 




1.55 




1.49 








b* 


1.26 




-6.09 




-5.6 








V 


43.2 




14.42 




14.33 








a" 


1.79 




1.75 




1.69 








b" 


1.61 




1.5 




1.65 











pH 4 


pH 5 




L* 


33.68 


33.05 




a* 


3.77 


5.35 




b" 


8.26 


i 1.03 




L* 


21.07 


19.1 1 




« 

a 


3.14 


2.77 




b* 


4.23 


4.31 



&6 



( pH 




2LACU/mI ) 


pH 6 


pH 7 


pH 8 


pH 9 


pH 10 


35.96 


37.42 


42.55 


59.24 


49.65 


8.56 


10.07 


8.75 


10.53 


8.63 


18.83 


22.33 


22.82 


37.2 


34.81 


21.01 


24.7 


34.42 


59.9 


48.74 


4.82 


7.22 


6.88 


10.08 


10.4 


8.04 


12.64 


18.08 


36.78 


34.76 



1 7 



^7 

ftlft^ - &&&&&& - ^j&# L &{M-£fr* ~ PH7 ) 







0 LACU 


1 LACU 


4 LACU 




V 


80.23 


38.57 


36.18 




a" 


1.1 


9.21 


10.8 




b" 


20.09 


21.33 


22.76 




L* 


77.36 


27.1 


26.33 




• 

a 


0.86 


7.92 


6.92 




b' 


19.53 


14.8 


13.5 



&fifi4-&&fc/^n#tm-h 0 ^$LW'k>, Billmeyer Saltzman, 
li^Jfc, John Wiley Sons , 1981, p.59 . 

£#rM£*^#£l£t , &#^£-i^4t 1 , 2 JL 4 LACU/ml t * 
3 

I^T^^I^^^^pH 5.0^*8.0 TN" fa) ISJR^ 0, 5, 15, 35 55 
t, ^#*2LACU/mI Myceliophthora thermophila o % 



BtflSMr, 2LACU/mI, pH5 







0 rnin 


5 min 


15 min 


35 min 


55 min 




L" 


76.48 


52.03 


36.3 


27.02 


26.56 




a' 


0.02 


1.35 


i .96 


1.3 


1.18 




b' 


8 


-0.02 


-1.39 


-3.68 


-2.03 




L" 


63.73 


19.23 


16. Si 


16.48 


16.75 




a' 


0.1 


1.86 


I 28 


0.77 


1. 11 




b" 


10.3 


-0.68 


0 49 


1 .04 


1.03 



1 « 



4L9 

Ht M *F , 2LACU/mI, pH8 







0 min 


5 min 


15 min 


35 min 


55 min 


^ ^F- -€. 


V 


64.43 


23.66 


14.57 


13.11 


13.06 




* 

a 


-3.03 


1.05 


2.14 


1.49 


1.2 




b* 


-3.32 


-15.45 


-8.72 


-4.52 


-3.68 




L" 


58.96 


17.36 


14.09 


13.89 


13.66 




a" 


-1.66 


0.57 


1.9 


2.71 


2.64 




b* 


2.68 


-3.98 


0.14 


2.21 


1.99 



H H ^ , 2LACU/ml,pH5 







0 min 


5 min 


15 min 


35 min 


55 min 




V 


79.4 


50.67 


35.94 


32.4 


32.89 




a" 


1.54 


6.47 


7. 11 


6.08 


5.98 




b" 


16.02 


20.88 


18.43 


14.28 


12.52 




L" 


76.72 


39.53 


22.12 


18.82 


19.58 




a" 


2.33 


6.81 


4.21 


2.88 


3.1 




b* 


18.26 


16.4S 


8.23 


4.89 


4.77 



JL 11 









2LACU/mI, pH8 






0 min 


5 min 


15 rain 


35 min 


55 min 




L* 


80.06 


63.03 


49.37 


42.51 


41.24 




a" 


1.63 


15.71 


■7.1 


12.32 


9.97 




b* 


25.87 


43.37 


38.69 


30.26 


25.78 




L* 


79.6 


62.87 


47.88 


36.72 


33.62 




a" 


0.57 


13.17 


14.46 


10.26 


7.88 




b' 


24.63 


41.64 


34.34 


24.47 


19.7 
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pH T#.J£&o 
g&frl 4 

^^^e^*r^^-0-tt*S( w LOM")t pH5.5 TT30 1 'hut, 

#rJ£#4^(;*Fpi.^ Test Fabrics, Inc. K 526 , 
8cmx8cm)o 

«^it.*# 0.1M CH 3 COONa &*&(pH5.5y&mftM4t&$9&ffl& 
0.5mg/ml m %— "A")***' 0.5mg/ml # £^-*M£^ 

#(L-g-S&\ "B")**.- *^LOMftfrftJB 100ml — >H9fc;fc^;fa 

100ml" A", # — 50ml" A" *» 50ml"B" 100ml « #Ji 

690LACU/mg(80LACU/mg) >£ «|4 #J Myceliophthora thermophila : 4r S| 
("MtL") « 12.5mg/l & £ *J*^^t.f LOM £ *P ^ # # * 3l£ 
LOM t« £ 30 TC, 42RPM T 1 >hSfJG, ^jLLOM« ^#M#lf 
^#MU^TJt^b^ 15 ^#f 0 ££i5T^*£:*|r#, ftJB Macbeth 
ColorEye 7000 *J CIELAB 0L. Jfl£4L 12 13 & : 



^ 12 - Jfliit^**-*-— Jteg: &(pH5.5, 12.5mg/I MtL) 





L* 


* 

a 


b* 




30.93 


61.66 


10.10 



4L 13 - ffi-f p-*Jfr** l-&»^&(pH5.5, 12.5mg/l MtL) 





L* 


4c 

a 


b* 




30.70 


61.12 


-4.28 



&&&-*fcm Mfafr Myceliophthora thermophila « *t 4 

A;M**I&, A/B JL^f#&)o 

5 

^PT^^i^f^^^-O-^t^^C'LOM'Ot, ^pH5.5Tf-30 1 * 
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Ho Jfc(*fi&.*tTest Fabrics, lnc.#L&tfj)M.i%%4- J L{ft^ 526 , 

8cm x 8cm) « 

VX&ik-kifi 0.1M CH 3 COONa ^ ^ &(pH5.5)&# #t$L¥}i&&%} & 
0.5mg/ml "A")i&>&** 0.5mg/ml — *M£^ 

#(l-3^Sfr, "B")>£>&o ^^LOM fcfrtitm 100ml #&^&o — >h&& t 
j&>fa 100ml" A", # — ^^:4ft^^ 50ml" A"** 50ml"B", &&%A 
lOOmK #_hil^ib^^>t^ ; r#^DI jSit « # 

^-^ 70 LACU/ml(100LACU/mg)>£tif# Po/j/wras pinsto &Ifc( M PpL M )« 
12.5mg/I#ifc£^;fc*J*^fc#*o f LOM^f##^^|tLOM to 
^t.30lC, 42RPM T 1 'MN-^^jL LOM o #J#^>^, # JL#^#£/£- g 
*#-T>t«fc^ 15 ^*fo ^iST-T-^^#, «. $ Macbeth CoiorEye 7000 m 
£#r#*F#^ CIELAB 4SL« 14 **;M5 t&-ife . 



4L 14 - £J 3pfc**--:fc~J&lfc &(pH5.5, 12.5mg/l PpL) 





L* 


* 

a 


b* 


44, 


36.06 


70.46 


8.49 



4- 15 - /fl-HNM*-*— l-&»lfc&(pH5.5, 12.5mg/lPpL) 





L* 


a 


b* 


+ 4. 


37.92 


58.71 


2.23 



&ZLM.-&i£Mifcfrfr Polyporus Pinsitus &&^K^^^&tf $L&{m A 
6 

^PT^4i*r-3t^#-0-if^:^("LOM")t, £ pH5.5 Tf 30 V ^%jJfc$L 
& 1 'MH\ ^^^(^A^Test Fabrics, Inc.t£##)A#^44.(#^ 
526 , 8cm * 8cm) « 

0.1M CH 3 COONa H?t >&(pH5.5)$&# fftMfc&%! 
0.5mg/ml %— #it>&#i(*t'X-— "A")**> 0.5mg/ml — #Mfc^ 
#(l-£Sfr, "B")&&o LOM faifitffi 100ml #i&#-lKo — ^&4*t 
a^iu 100ml"A", £ — ^j^^t^io 50ml"A"*» 50mI"B", %L&% & 
100ml o #i*^sfe DI *-t^S#>j?t#^^^t>*ito # 



2! 



A # 0.04LACU/mg(l mg/ml)?£<l£ tfj Myrothecium verrucaria 
("BiO'>X 12.5mg/l tfj#L&ifcfa$l&X t . # LOM fofr ^##-£jMl 
LOMto ^t30iC, 42RPM TSii 1 *Bt£^at LOM • £}#,SL>&, # 
i#^#^t^il^^TH'^^ 15 tSTfW, ft/fl Macbeth 

ColorEye 7000 *N 5t #r # * # # CIELAB t« ^^416^417 t^^o 





L* 


a 


b* 




27.54 


80.84 


-2.13 




j^ii - m Mfatf-^Tifefr 1-; 






L* 


* 

a 


b* 




40.21 


87.73 


13.47 



rfhM A/B 4-^^&)o 

^jfe^J 7 

£l*&4*4fr&ifc#-0-^*»( w LOM")t, ^pH5.5Tf-30 TC#^>t^ 
& 1 *N\ ^r^^#>t(^^Test Fabrics, Inc. It #^)^#*5r^-€(#^ 
526 , 8cm * 8cm) » 

VX&ik^rtf) 0.1M CH 3 COONa &#fc(pHS.5)&m ft -SL¥i 4- 
0.5mg/ml # % — "A")i£>&*» 0.5mg/ml #j$~*M£^ 

"B")^^o LOM fc&#/J) 100ml — ^&#t 

a^yfa 100ml" A", # — ^ftjtPt^-* 1 50ml" A"** 50ml"B'\ & 
100ml . #Ji^AW4fr^^#^DI*t*»#**#-**.t**. # 
5.2 LACU/mg(2mg/ml)#<&^#i*&i i&Ir("RsL")« 12.5mg/l 

42RPM T^i± 1 'hBt^^oL LOM . #J#j&>&, # JL#^#£^ % 
>t&^15^*K fiSTft?#, teJf] Macbeth ColorEye 7000 ft% 
CIELAB {to M*^4L18*»^L19 t£**. 



18 - m &(pH5.5, 12.5mg/I RsL) 





L* 


* 

a 


b* 




27.89 


58.97 


1.59 



& 19 - l-£Sfrl£&(pH5.5, 12.5mg/l RsL) 





L* 


* 

a 


b* 


+ 4. 


29.03 


63.94 


-3.65 



8 

>^l^^4i*r^^r#-0-Tt*^-("LOM M )t, £- pH5.5 Tf 60 X:&#|£ 
&, #rl£6\r#>f(>^ Test Fabric Inc.# 526, 8cm * 

8cm) o 

kX^jIJ-^J 2g/L CH 3 COONa ^H*>&(pH5.5)S£Jtf #rvLtfjfc&%tfrffl& 
0.25mg/ml ¥j %— ft "A w )**.*» 0.25mg/ml — #Mfc^ 
^(l-tt^t/'B'^^o*^ LOM 8;4f ftffi 100ml ft&4M; Q — ^ LOM 
8;frt^ 50ml"A"*» 50ml"B", >&^#M 100ml . #-hx/'J & m&ffctfl 
DI t *», 4f LOM LOM 

to £ LOM(42RPM) t S IT 10 ^*FJs, If jb LOM 690 
LACU/ml ( 80LACU/mg ) ?£'|£#r Myceliophthora thermophila 
("MtL")# lLACU/ml ^ *£*;*i»*|i£X t . £ 60 X:, 42 RPM T 
50, 45 £,30 4*jt LOM ^#^g|^ 

fan lom t, #j#«^a.^r^it«sir^^Ro #ii«x^4r>^^ 

£LOM t o £60 "C, 42RPM T 30 ^^J&, $Ll£ — ^fofr* %— 
£60 TC, 42RPMT^i±&#60^£^.^#,&>&, 
£^ il ^^T^-3b^ 15 ^*f 0 ffiTW#, Macbeth ColorEye 

7000 *']£#r#^## CIELAB £*3Mt4L 20-24 t^ife* 



-H20 - ffl1a#^A^ B*j-«»jfc&, 0^/30^ 





L* 


a* 


b* 




36.26 


2.01 


7.28 
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JL21 - JBtf* A *»B 0fr*f760fr* 




L* 


a* 


b* 




36.49 


2.28 


7.42 


*22 -Jfl"iT#A*'B*fc, 10fr*/50^* 




L* 


a* 


b* 


44, 


32.95 


2.41 


10.16 






L* 


a* 


b* 


44, 


33.20 


2.65 


10.80 


JL24 - W**A**B*&, 3Ofr*/3O0** 




L* 


a* 


b* 


44, 


33.45 


2.87 


11.59 



*\m&® ^(A ATCC) »] i£ >5T & 61-1989 , 2A # 

ft ft &-)° #**#-o-^**««« 49 

C , H Ht # 200 mi 0.2% AATCC ft * ft M WOB(*^£ * Jf 6 #J ) 

50 >M8 * «. Jt «l * * LOM ft*ft.#&* ******** LOM + • 
£42RPM T*£ff 2 ^^flj^ii^afr J. #jt*M*##-*fB;*f . 
#*#*;M***t,LOMifcfr 45 ^*fo #.MMr#*« & * 

*t*«£##T**.5 fr*. ^^tSTff#ffl Macbeth CoIorEye 
7000 if % 1 1 » * # o #1 « AATCC if # * 1( fc ft ft A £)* * * # * 
j&? 41(1-5). ^^^25-29 t^*o 



Jl25 -*t A^Btt***.****., 0 ^fo/30 fr^ 





L* 


a* 


b* 




4-4. 


40.10 


2.06 


3.53 


3 


Jl26 -^A^B^^^i^*, 0 *Hf/60fr* 




L* 


a* 


b* 


A£*A 


44. 


39.93 


2.27 


4.25 


3 
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4L27 -*t A^-B^^W^, 15 0**745 fr* 





L* 


a* 


b* 






36.02 


2.70 


4.93 


3-4 


^28 A *»B 10 ^#/50 




L* 


a* 


b* 






35.09 


2.62 


4.45 


4 






L* 


a* 


b* 






35.86 


2.89 


5.38 


4 



%k £- M. , * '] ffl i\f Myceliophthora thermophilaiMth)}^^, 4- II 
9 

#4-^^^-fe4i*f^^#-0-it*^("LOM M )t, £pH5.5T, -f 40 r 
1 'hBto Test Fabrics Inc.£##)^*f ly-f ^(#^ 

526, 7cm * 7cm)** *.4M*#-f 4, (#^530, 7cm * 7cm ) 0 

2g/L CHsCOONa, pH5.5 1"), 2g/L CH 3 COONa, pH5.5, & 

^ lOO^M 10-^^-^^^(PPT)("2")^^^^("2 w ), 2g/L CH 3 COONa, 
pH5.5, &^100j^M T^^f SI^^Jt>^("3")o 

0.25mg/ml ^ £ — iffc&%i(*t-&~fc, " A " 0.25mg/ml # 

$^#Mfc^4& (JS|-^— Jfr, " B " ) Sfcifc. LOM &4f 120ml 

#60ml A 60ml B j&^jS. 120ml tf>&: 1 , 2 

it. 3) o #Ji***!b DI *-t*», 

# LOM LOM to -MOT?, f- 42RPM it 10 

£ 'ffjt. LOM o #*3f 690 LACU/ml(80 LACU/mg)>£<l£iKr Myceliophthora 
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thermophila j&S|-("MtL")# 0.174LACU/ml ^^U^Xft^f. 
#&4f f##^|.^LOM to £40 TC, 42RPM Tis.*r 50 ^4t» -*ibt& 
##,&&#A#it*^#£^il + 15 tSTfM 

#, Gift Macobeth CoIorEye 7000 »J $L #r # * # &J CIELAB c Q&fe- 
4^30, 31#»32t^*« 



Jl30 - «##^A^ B J£& 
(2g/L CH 3 COONa, pH5.5 , MtL) 





L* 


a* 


b* 




47.93 


0.45 


-0.05 




27.80 


2.94 


-0.06 


Jl31 - ffl A B * & 
(2g/L CH 3 COONa, pH5.5 , IOOjiM PPT , MtL) 




L* 


a* 


b* 




42.11 


1.52 


-5.95 




24.48 


2.76 


-2.15 



-IL32 - WffrA^B^fe 
(2g/L CH 3 COONa, pH5.5 , lOOjiM T#&¥8t, MtL) 





L* 


a* 


b* 




47.83 


0.99 


-0.14 




25.77 


3.37 


-0.99 



*\® &m &^(AATCC)^i^& 61-1989, 2A 

t:, # 200ml 0.2%AATCC #J WOB(^^^#*t^*J)^ 50 

>M«*M:Jt*J*>f^ LOM ^t. #i£*£#^##-£3L£ LOM t, £ 
42RPM -f&ft 2 0**«fcii*fcjfc i^t5^„ ^jL^#^-^ff # 

ft* t ft LOMis.#45 ^*f„ ^>tft&#i#^#>£& 
t^WTH"^5Ko ^^ffiTf*, # ft Macbeth CoIorEye 
7000 n it* * # o *') ft AATCC if % if & 1( & £ ^ A£)^ & * # ^ #60 
JcA^M(l-5)o M^^t^33 - 35 t^&o 
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4L33 - *Hfr#-AfrB ^jH^Jtm ^(2g/L CH 3 COONa, pH5.5, MtL) 





L* 


a* 


b* 






50.59 


1.11 


7.07 


3-4 




31.74 


2.83 


7.09 


3 


(2g/L CH 3 COONa , pH5.5 ,100nM PPT , MtL) 




L* 


a* 


b* 






48.38 


-0.48 


4.61 


2-3 




31.56 


1.06 


4.86 


2 


^35 A #*B 
(2g/L CH 3 COONa , pH5.5 ,100|iM PPT , MtL) 




L* 


a* 


b* 






52.02 


0.06 


6.59 


3 




32.17 


2.02 


6.08 


2-3 



^^(faT-^— Jfe, "D") 0 fcJfJ#7S£.;fc 50 ^^^^36-41 t^*o 

4l 36 - /fj C D l£ & 
(2g/L CH 3 COONa » pH5.5 , MtL) 





L* 


a* 


b* 




53.52 


5.92 


18.19 




47.79 


4.73 


17.08 


37 - ffl 1T#- CfrDlfefc 
(2g/L CH 3 COONa, pH5.5 , lOO^MPPT, MtL) 




L* 


a* 


b* 




52.38 


6.70 


21.84 




46.86 


5.55 


17.87 
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4138 - JB C D Jfe fc 
(2g/L CH 3 COONa, pH5.5 , lOO^M T ^St. 1 ? Sg, MtL) 





L* 


a* 


b* 


44, 


57.09 


8.10 


24.44 


&4fc4 4, 


48.6.? 


7.82 


19.40 



£39 - WC^D^#*?A** 
(2g/L CH 3 COONa , pH5.5 , MtL) 





L* 


a* 


b* 




44, 


57.38 


7.23 


10.97 


3 


IM&44. 


51.35 


7.04 


13.16 


3 


£40 -#tH£C**D#*tifc3F£.#*. 
(2g/L CH 3 COONa, pH5.5 , IOOjiM PPT , MtL) 




L* 


a* 


b* 






51.37 


8.18 


12.33 


5 


IU&44. 


46.86 


5.55 


17.87 


2 



£41 -affiS"#Ctf*t&^,l&*. 
(2g/L CH 3 COONa, pH5.5 , lOO^M T^g£TS§, MtL) 





L* 


a* 


b* 






59.61 


7.24 


11.89 


4 




50.01 


7.94 


14.38 


4-5 



mts.%&^, #^44,**IU£*^44,£ CH 3 COONa ^^t>^, PPT 
# CH 3 COONa &k^T-#^.TSi^ CH 3 COONa ^H'^.t 

10 

£l^:fe4i^**^0-*f*»("LOM")t, £pH5.5, 30 "CT*t44,J£& 
1 ^Hto #r%.&I%lJfc(*fi&^ Test Fabrics, Inc. #)^*f £r 44, (# K 
526 , 8cm * 8cm) o 
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#^i£:£# 0.1M CH 3 COONa t£;t &(pH5.5)>£*f ^SL^jit^^^}^ 
0.5mg/ml &J £ — #4fc^$?(*t-:£-&, "A")-^^ 0.5mg/ml #j£^*Mt£- 
#(l-3?-gfr, "B")*£>&o LOM titfrtiim 100ml — >h:£4ft 

100ml"A", ^&4f t&;fa 50ml"A"^ 50ml"B", 

100ml « #Jii:/»Iib^^^^^#^DI^t^^#W^>^t^ito # 
180,000POXU/mI ^•H^JlJ.^^it^^^^ ("CiP") « 0.05 
POXU/ml foft to # 200 A 500nM it^&*Ai>J4 

X LOM £s* t . # LOM ^##3r3Mk. LOM t . * 30 TJ , 42 RPM 
Ttitl'J^J&^jtLOMo ft **-ttf*# 

15 f£Tf*^#, Macbeth ColorEye7000 #J &#r#^#iHj 

CIELAB #L „ 4L 42-45 t^A = 



4- 42 - M 1ft A Ifc £, 200 ^M H 2 0 2 





L* 


4c 

a 


b* 




54.84 


1.70 


-2.18 


4^ 43 - ffl if #- A Ife &, 500 jaM H 2 0 2 




L* 


a 


b* 


-f 


43.58 


2.50 


-4.62 


4L44 - ffl-t^ A B 200^iMH 2 O 2 




L* 


* 

a 


b* 




56.19 


2.60 


-9.44 


4L45 -Jfl-frtf-A^Blfefc, 500^iMH 2 O 2 




L* 


a 


b* 


44, 


50.48 


4.14 


-11.68 



n ML JL & JQ * St #L4b# Mi* *iMMfc# S|(CiP) T « * * * 
A*» A/B 4L^#&)o 

11 

^^.^t, * pH5 , 7 9 TffSfMW^I^U ( Prime 
Tanning Corp., St. Joseph, MO ) Ifcfc 16 'MH" 0 
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0.1M Britten-Robinson %L*%L ( B - R%t#$L) 
^*?^J^-S-#0.5mg/ml^^--#^# "A" ) 

( pH5,7 9 ) , 0.5mg/ml #*^*Mfc^4fr ( 1 - " B " ) & 

#* *t 0.5mg/ml #J £ -H- # (4-*b*.«ttA, a C " ) 
( 1.5cm * 4cm ) itA 4 * + 

f tftW 7ml^M^. — 6ml A ( ^ 6ml C ) , £ — Jt^C 

f- t^^3mlA^3mIB ( 4. 3ml A #* 3ml C ) , i^^^6mlo#^^T 
690LACU/mI(80LACU/mg) 14 #J Myceliophthora thermophila S| 
( " MtL " ) « 2LACU/ml #fc>SUM»*l*iLi** t ( 1ml Sfr&S&^-jfc 
JA**.** tft#*JL**&* 7ml ) o f#, 
^:#e_ho ^£S£«|-#t## 1 f L 3ir 16 'M*to 

^4£r£fr^,£^46 t^* - 



4-46 







pH5 


pH7 


pH9 




A 










A/B 










C 










A/C 









Myceliophthora thermophila iiMM^ n * SilMMMt. 



Mft, £pH5, 7^9Tftfit#^tfe. #rlfc##>t (>^Test 
Fabric Inc.#*J) (#^601 , 1,5cm * 4cm ) . 

?A&it^L#j 0.1M Britten-Robinson ( B - Rifctfifc) 

to^^]4--H.*t 0.5mg/ml *--*Mfc^4fe (iH--*-*, "A" ) **. 
( pH5,7 9 ) *»=L# 0.5mg/ml *~*Mfc^# ( 1 - " B " ) & 
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^^.o — iL#,<?tsM*6mlA, £-Jt#,i*taM»3ml A 3ml B , 

6ml o 690LACU/ml(80LACU/mg)v£]±# Myceliophthora 

thermophila i&S£( " MtL " ) VI 2 LACU/ml # & >1 *J ^ JL i£ -f t ( 1 mi 

l**«.*-*»«I*X*^tftff*i*^A* 7ml ) . 

**.£***#*Ji. f-£ S IT 16* N". #^ 

ft *.#- + **l ^t^lfiTft, 



JL47 







pH5 


pH7 


pH9 


mm 


A 








mm 


A/B 









gjMj 13 

0.1M H- >&(pH5.5) t W 5mg/ml *f ^L.n^^^^ 2.5% 

4* # # t?izm$L%i c *p « #4fr*i jb ^ « » &*>m *j 

#&#j£>N. 2 LACU/ml £-S|^&t, iSf 1 A 
14 

JL 0 #J*>, #0.5mg/ml 500ml 0.1M K 2 P0 4 ^ &(pH7) 

to *iML£H#tt*.**.t##. £ 60 rT*H 



3 1 



